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CHAPTER THREE 
 
 
MATERIALS AND METHODS 
 
 
3.1       INTRODUCTION 
 
This chapter describes and details the methods and approaches used in this study 
to achieve each specific objective. The study focus on four main parts: characterization 
of the oil samples, formation and characterization of the emulsion, destabilization 
(breaking) of the emulsion, in addition to optimizing the demulsification rate and the 
microwave parameters.  
 
In Section 3.2, materials and chemicals that used during the experimental lab-
work is presented. In Section 3.3 the general procedure adopted under the study scope is 
clarified. Section 3.4 detailed the main approaches that applied to identify and 
characterized the crude oil samples. In Section 3.5, the methods of emulsifier selection, 
emulsion preparation and examining, as well as the method of emulsion stability are 
highlighted. Section 3.6 represents the rheological study that used to characterize the 
water-in-crude oil emulsion. Section 3.7 detailed the methods of demulsification in term 
of chemical and thermal-assisted chemical approaches to break the water-in-oil 
emulsion. Finally, the experimental design and the statistical modeling using Design-
Expert software is presented in Section 3.8 to identify and predict the optimal condition. 
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3.2 MATERIALS AND CHEMICALS 
 
3.2.1 Crude Oil Samples 
 
The research was conducted using two types of crude oil samples donated by 
PETRONAS Sdn. Bhd. (Kertih Kemaman and Melaka refinaries, Malaysia) for 
investigation. The crude oil samples were marked as crude oil A for the original crude 
as purchased from refinery without further treatment or dilution, whereas crude oil B 
that prepared by blending and homogenizing (60 vol.%) of sample A with (40 vol.%) of 
the second crude oil sample followed by filtration to remove the contaminants. The 
main task of blending the crude oil samples is to observe and evaluate the stability 
behavior of emulsion for different types of crude oil under similar processing 
conditions. 
 
3.2.2 Chemicals  
 
Three surfactants were used as an emulsifying agent to stabilize the w/o 
emulsion. These agents are; Sorbitan Oleate (Span 80), and Triton X-100, were 
purchased from MERK, Germany, whereas diethanolamide of coconut fatty acid 
(Cocamide DEA), was purchased from Shanghai Sunny Scientific Collaboration Co., 
Limited, China. Some other surfactants were used as a demulsifying agent to break the 
w/o emulsion. These agents are; Cocamine MEA, Octylamine, Polyhydric alcohol (PEG 
1000, and 600) were supplied by MERK, Germany, while Hexylamine was supplied by 
Sigma-Aldrich, USA. Other chemicals used in this research, such as solvents used in the 
SARA method of analysis, are summarized in Table 3.1 
 
Table 3.1: Chemical used in research 
 
Chemical Properties Supplier 
n-Hexen Assay 99% R&M Chemicals, Essex,UK 
Toluene Assay 99.5% MERK, Germany 
Fumed silica Particle size 0.014µ, surface area 200m
2 
/g Sigma-Aldrich, USA 
Methanol 99.8% MERK, Germany 
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3.3 GENERAL PROCEDURE  
 
The experimental methods are carried out according to the flow diagram 
presented in Figure 3.1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.1: A complete flow diagram of the research methodology for experimental 
studies 
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